Improvement in bovine embryo production in vitro by treatment with green tea polyphenols during in vitro maturation of oocytes.
The present study examined the effect of green tea polyphenols (GTP) during in vitro maturation (IVM) of bovine oocytes on in vitro fertilization (IVF) parameters, intracellular glutathione (GSH) concentration and subsequent embryo development. Cumulus-oocyte complexes were aspirated from the ovaries derived from slaughterhouse and cultured in modified synthetic oviduct fluid (m-SOF) supplemented with 0-25 microM GTP for 24h. After IVM, cumulus-free oocytes were coincubated with frozen-thawed spermatozoa for 15-18 h. Putative embryos were transferred to m-SOF and cultured for 8 days (Experiment 1). In comparison with the absence of GTP, treatment with GTP at a concentration of 15 microM showed a significant increase in the proportion of pronuclear (PN) formation after sperm penetration (65% versus 80%, P<0.05). No significant differences in the rates of sperm penetration and polyspermic fertilization were found among treatments. The cleavage rate at 48 h of in vitro insemination showed no difference in oocytes matured with or without GTP. However, compared to no addition (23.5%), the presence of 15 and 20 microM GTP during IVM significantly (P<0.05) increased the proportion of blastocysts (38.1% and 36.4%) on day 9 of in vitro insemination. A further increase from 20 to 25 microM GTP reduced (P<0.05) the proportion of blastocysts. In Experiment 2, after IVM, oocytes were fixed to analyze the GSH concentration. Compared to no addition, a higher (P<0.05) level of GSH was found in oocytes matured with 15 microM GTP and compared with 15 microM GTP, GSH was low (P<0.05) at 20 and 25 microM GTP. The results suggest that at certain concentrations of GTP (15 microM) in IVM medium has beneficial effects on subsequent embryo development, and is correlated with intracellular GSH level in bovine oocytes.